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ENGLISH (Original instructions)

SPECIFICATIONS

Model TW1000
Capacities Standard bolt M22 - M30
High tensile bolt M22 - M24
Square drive 25.4 mm
No load speed (min™) 1,400
Impacts per minute 1,500
Max. fastening torque 1,000 N*m
Overall length 382 mm
Net weight 8.8 kg
Safety class =

. Due to our continuing program of research and development, the specifications herein are subject to change without notice.

. Specifications may differ from country to country.
. Weight according to EPTA-Procedure 01/2014
Symbols

The following show the symbols used for the equip-
ment. Be sure that you understand their meaning before
use.

)

@ DOUBLE INSULATION

Read instruction manual.

Only for EU countries

E Do not dispose of electric equipment
together with household waste material!
In observance of the European Directive,
on Waste Electric and Electronic
Equipment and its implementation in
accordance with national law, electric
equipment that have reached the end of
their life must be collected separately and
returned to an environmentally compatible
recycling facility.

Intended use
The tool is intended for fastening bolts and nuts.

Power supply

The tool should be connected only to a power supply of
the same voltage as indicated on the nameplate, and
can only be operated on single-phase AC supply. They
are double-insulated and can, therefore, also be used
from sockets without earth wire.

Noise
The typical A-weighted noise level determined accord-
ing to EN62841-2-2:

Sound pressure level (L,a) : 106 dB (A)

Sound power level (Lya) : 114 dB (A)

Uncertainty (K) : 3 dB (A)

NOTE: The declared noise emission value(s) has been
measured in accordance with a standard test method
and may be used for comparing one tool with another.

NOTE: The declared noise emission value(s) may

also be used in a preliminary assessment of exposure.

AWARNING: Wear ear protection.

A WARNING: The noise emission during actual
use of the power tool can differ from the declared
value(s) depending on the ways in which the

tool is used especially what kind of workpiece is
processed.

A WARNING: Be sure to identify safety mea-
sures to protect the operator that are based on an
estimation of exposure in the actual conditions of
use (taking account of all parts of the operating
cycle such as the times when the tool is switched
off and when it is running idle in addition to the
trigger time).

Vibration
The vibration total value (tri-axial vector sum) deter-
mined according to EN62841-2-2:
Work mode : impact tightening of fasteners of the
maximum capacity of the tool
Vibration emission (a,) : 17.5 m/s?
Uncertainty (K) : 1.5 m/s®

NOTE: The declared vibration total value(s) has been
measured in accordance with a standard test method
and may be used for comparing one tool with another.

NOTE: The declared vibration total value(s) may also
be used in a preliminary assessment of exposure.

AWARNING: The vibration emission during
actual use of the power tool can differ from the
declared value(s) depending on the ways in which
the tool is used especially what kind of workpiece
is processed.

AWARNING: Be sure to identify safety mea-
sures to protect the operator that are based on an
estimation of exposure in the actual conditions of
use (taking account of all parts of the operating
cycle such as the times when the tool is switched
off and when it is running idle in addition to the
trigger time).
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Declarations of Conformity

For European countries only

The Declarations of conformity are included in Annex A
to this instruction manual.

General power tool safety warnings

A WARNING: Read all safety warnings, instruc-
tions, illustrations and specifications provided with this
power tool. Failure to follow all instructions listed below
may result in electric shock, fire and/or serious injury.

Save all warnings and instruc-
tions for future reference.

The term "power tool" in the warnings refers to your mains-oper-
ated (corded) power tool or battery-operated (cordless) power tool.
Work area safety

1. Keep work area clean and well lit. Cluttered or
dark areas invite accidents.

2. Do not operate power tools in explosive atmo-
spheres, such as in the presence of flammable
liquids, gases or dust. Power tools create sparks
which may ignite the dust or fumes.

3. Keep children and bystanders away while

operating a power tool. Distractions can cause
you to lose control.

Electrical safety

1. Power tool plugs must match the outlet. Never modify

the plug in any way. Do not use any adapter plugs

with earthed (grounded) power tools. Unmodified plugs
and matching outlets will reduce risk of electric shock.

Avoid body contact with earthed or grounded

surfaces, such as pipes, radiators, ranges and

refrigerators. There is an increased risk of elec-
tric shock if your body is earthed or grounded.

Do not expose power tools to rain or wet con-

ditions. Water entering a power tool will increase

the risk of electric shock.

Do not abuse the cord. Never use the cord for

carrying, pulling or unplugging the power tool.

Keep cord away from heat, oil, sharp edges

or moving parts. Damaged or entangled cords

increase the risk of electric shock.

5. When operating a power tool outdoors, use an
extension cord suitable for outdoor use. Use of a cord
suitable for outdoor use reduces the risk of electric shock.

6. If operating a power tool in a damp location
is unavoidable, use a residual current device
(RCD) protected supply. Use of an RCD reduces
the risk of electric shock.

7.  Use of power supply via an RCD with a rated resid-
ual current of 30 mA or less is always recommended.

8.  Power tools can produce electromagnetic fields
(EMF) that are not harmful to the user. However,
users of pacemakers and other similar medical
devices should contact the maker of their device and/
or doctor for advice before operating this power tool.

. Do not touch the power plug with wet hands.

10. If the cord is damaged, have it replaced by the
manufacturer or his agent in order to avoid a
safety hazard.

N

w
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Personal safety

1.  Stay alert, watch what you are doing and use
common sense when operating a power tool.
Do not use a power tool while you are tired or
under the influence of drugs, alcohol or med-
ication. A moment of inattention while operating
power tools may result in serious personal injury.

2. Use personal protective equipment. Always
wear eye protection. Protective equipment such
as a dust mask, non-skid safety shoes, hard hat or
hearing protection used for appropriate conditions
will reduce personal injuries.

3.  Prevent unintentional starting. Ensure the
switch is in the off-position before connecting
to power source and/or battery pack, picking
up or carrying the tool. Carrying power tools with
your finger on the switch or energising power tools
that have the switch on invites accidents.

4. Remove any adjusting key or wrench before
turning the power tool on. A wrench or a key left
attached to a rotating part of the power tool may
result in personal injury.

5. Do not overreach. Keep proper footing and
balance at all times. This enables better control
of the power tool in unexpected situations.

6. Dress properly. Do not wear loose clothing or
jewellery. Keep your hair and clothing away
from moving parts. Loose clothes, jewellery or
long hair can be caught in moving parts.

7. If devices are provided for the connection of
dust extraction and collection facilities, ensure
these are connected and properly used. Use of
dust collection can reduce dust-related hazards.

8. Do not let familiarity gained from frequent use
of tools allow you to become complacent and
ignore tool safety principles. A careless action
can cause severe injury within a fraction of a
second.

9.  Always wear protective goggles to protect
your eyes from injury when using power tools.
The goggles must comply with ANSI Z87.1 in
the USA, EN 166 in Europe, or AS/NZS 1336
in Australia/New Zealand. In Australia/New
Zealand, it is legally required to wear a face
shield to protect your face, too.

It is an employer's responsibility to enforce
the use of appropriate safety protective equip-
ments by the tool operators and by other per-
sons in the immediate working area.
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Power tool use and care

1. Do not force the power tool. Use the correct
power tool for your application. The correct
power tool will do the job better and safer at the
rate for which it was designed.

2. Do not use the power tool if the switch does not turn
it on and off. Any power tool that cannot be controlled
with the switch is dangerous and must be repaired.

3. Disconnect the plug from the power source
and/or remove the battery pack, if detachable,
from the power tool before making any adjust-
ments, changing accessories, or storing power
tools. Such preventive safety measures reduce
the risk of starting the power tool accidentally.

4.  Store idle power tools out of the reach of children and
do not allow persons unfamiliar with the power tool
or these instructions to operate the power tool. Power
tools are dangerous in the hands of untrained users.

5. Maintain power tools and accessories. Check for
misalignment or binding of moving parts, breakage
of parts and any other condition that may affect the
power tool’s operation. If damaged, have the power
tool repaired before use. Many accidents are caused
by poorly maintained power tools.

6. Keep cutting tools sharp and clean. Properly
maintained cutting tools with sharp cutting edges
are less likely to bind and are easier to control.

7. Use the power tool, accessories and tool bits
etc. in accordance with these instructions, tak-
ing into account the working conditions and
the work to be performed. Use of the power tool
for operations different from those intended could
result in a hazardous situation.

8. Keep handles and grasping surfaces dry, clean
and free from oil and grease. Slippery handles and
grasping surfaces do not allow for safe handling and
control of the tool in unexpected situations.

9.  When using the tool, do not wear cloth work
gloves which may be entangled. The entangle-
ment of cloth work gloves in the moving parts may
result in personal injury.

Service

1. Have your power tool serviced by a qualified repair
person using only identical replacement parts. This
will ensure that the safety of the power tool is maintained.

2. Follow instruction for lubricating and chang-
ing accessories.

Impact wrench safety warnings

1. Hold the power tool by insulated gripping
surfaces, when performing an operation where
the fastener may contact hidden wiring or its
own cord. Fasteners contacting a "live" wire may
make exposed metal parts of the power tool "live"
and could give the operator an electric shock.

2. Wear ear protectors.

3. Check the impact socket carefully for wear,
cracks or damage before installation.

4.  Hold the tool firmly.

5. Keep hands away from rotating parts.

6.  Always be sure you have a firm footing.

Be sure no one is below when using the tool in
high locations.

7. The proper fastening torque may differ
depending upon the kind or size of the bolt.
Check the torque with a torque wrench.

SAVE THESE INSTRUCTIONS.

A WARNING: DO NOT let comfort or familiarity
with product (gained from repeated use) replace strict
adherence to safety rules for the subject product.
MISUSE or failure to follow the safety rules stated in this
instruction manual may cause serious personal injury.

FUNCTIONAL

DESCRIPTION

ACAUTION:

. Always be sure that the tool is switched off and
unplugged before adjusting or checking function
on the tool.

Switch action

» Fig.1: 1. Switch trigger

ACAUTION:

. Before plugging in the tool, always check to see
that the switch trigger actuates properly and
returns to the "OFF" position when released.

. Change the direction of rotation only when the
tool comes to a complete stop. Changing it
before the tool stops may damage the tool.

The switch is reversible, providing either clockwise or
counterclockwise rotation. To start the tool, simply pull
the lower part (A) of the switch trigger for clockwise or
the upper part (B) for counterclockwise. Release the
switch trigger to stop.

ASSEMBLY

ACAUTION:

. Always be sure that the tool is switched off and
unplugged before carrying out any work on the
tool.

Installing side grip (auxiliary handle)

» Fig.2: 1. Side grip 2. Groove

Fit the side grip into the groove on the hammer case
and fasten securely.

The grooves for the side grip installation are located in
two positions. Install it at the proper position according
to your work.

Selecting correct socket

Always use the correct size socket for bolts and nuts. An
incorrect size socket will result in inaccurate and inconsis-
tent fastening torque and/or damage to the bolt or nut.
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Installing or removing socket

A CAUTION:

. Always be sure that the tool is switched off and
unplugged before installing or removing the socket.

» Fig.3: 1. Socket 2. Anvil

For socket without O-ring and pin

To install the socket, push it onto the anvil of the tool
until it locks into place.
To remove the socket, simply pull it off.

For socket with O-ring and pin

Move the O-ring out of the groove in the socket and
remove the pin from the socket. Fit the socket onto the
anvil of the tool so that the hole in the socket is aligned
with the hole in the anvil. Insert the pin through the hole in
the socket and anvil. Then return the O-ring to the original
position in the socket groove to retain the pin. To remove
the socket, follow the installation procedures in reverse.
» Fig.4: 1.0O-ring 2. Pin

OPERATION

The proper fastening torque may differ depending upon
the kind or size of the bolt, the material of the workpiece
to be fastened, etc. The relation between fastening
torque and fastening time is shown in the figure.

High tensile bolt
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Fastening time (S)

Hold the tool firmly and place the socket over the bolt or
nut. Turn the tool on and fasten for the proper fastening
time.

NOTE:

. Hold the tool pointed straight at the bolt or nut.

. Excessive fastening torque may damage the
bolt/nut or socket. Before starting your job,
always perform a test operation to determine the
proper fastening time for your bolt or nut.

The fastening torque is affected by a wide variety of
factors including the following. After fastening, always
check the torque with a torque wrench.

1. Voltage
Voltage drop will cause a reduction in the fasten-
ing torque.

2. Socket

. Failure to use the correct size socket will
cause a reduction in the fastening torque.

. A worn socket (wear on the hex end or
square end) will cause a reduction in the
fastening torque.

w

Bolt

. Even though the torque coefficient and the class
of bolt are the same, the proper fastening torque
will differ according to the diameter of bolt.

. Even though the diameters of bolts are the
same, the proper fastening torque will differ
according to the torque coefficient, the class
of bolt and the bolt length.

The use of the universal joint or the extension bar some-

what reduces the fastening force of the impact wrench.

Compensate by fastening for a longer period of time.

The manner of holding the tool or the material

of driving position to be fastened will affect the

torque.

MAINTENANCE

ACAUTION:

. Always be sure that the tool is switched off and
unplugged before attempting to perform inspec-
tion or maintenance.

. Never use gasoline, benzine, thinner, alcohol
or the like. Discoloration, deformation or cracks
may result.

Replacing carbon brushes

» Fig.5: 1. Limit mark

Remove and check the carbon brushes regularly.
Replace when they wear down to the limit mark. Keep
the carbon brushes clean and free to slip in the holders.
Both carbon brushes should be replaced at the same
time. Use only identical carbon brushes.

Remove the protector. Use a screwdriver to remove the
brush holder caps. Take out the worn carbon brushes,
insert the new ones and secure the brush holder caps.
» Fig.6: 1. Protector

» Fig.7: 1. Brush holder cap 2. Screwdriver

To maintain product SAFETY and RELIABILITY, repairs,
any other maintenance or adjustment should be per-
formed by Makita Authorized Service Centers, always
using Makita replacement parts.

&

o
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OPTIONAL

ACCESSORIES

ACAUTION:

. These accessories or attachments are recom-
mended for use with your Makita tool specified
in this manual. The use of any other accessories
or attachments might present a risk of injury to
persons. Only use accessory or attachment for
its stated purpose.

If you need any assistance for more details regard-
ing these accessories, ask your local Makita Service
Center.

. Extension bar

. Side grip

. Socket

. Plastic carrying case
NOTE:

. Some items in the list may be included in the
tool package as standard accessories. They
may differ from country to country.
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PYCCKWW (OpuruHanbHble MHCTPYKLWK)

TEXHUYECKUE XAPAKTEPUCTUKU

Mogenb TW1000
MpounssoanTENbLHOCTHL CraHaapTHbI 6onT M22 - M30
BbICOKONPOYHbIN GoNnT M22 - M24
KBagpaTHbIi XBOCTOBUK 25,4 mm
Uncno 060poToB Ges Harpysku (MuH ') 1400
YAapoB B MUHYTY 1500
MakcumanbsHoe ycunme 3aTsikku 1000 Hem
O6uwasn gnuHa 382 Mm
Bec HeTTO 8,8 kr
Knacc 6esonacHocTn =

. Bnarogaps Hallen NoCTOsIHHO AeNCTBYOLLEN NporpaMMe nccnefoBaHnii U pa3paboTok ykasaHHble 34ech
TEeXHUYECKMe XxapakTepUCTMKN MOTYT BbiTb N3MeHeHbl 6e3 npeaBapuTENbHOTO YBEAOMMNEHUS.
. TexHW4eckne xapakTepUCTUKN MOTYT pasnnM4aTbCs B 3aBUCUMOCTMN OT CTPaHbI.

. Macca B cooTBeTcTBUM C Npoueayporn EPTA 01/2014

CumBonbl

Hwxe npuBeaeHbl CUMBOSIbI, UCMONb3yeMble Af1s anek-
TPOUHCTpYMeHTa. lNepep vcnonb3oBaHuem yoeanTecs,
YTO Bbl MOHUMAETE WX 3HAYEHME.

[MpounTainTe pykoBOACTBO NONb30BATENS.

S

[BOVHASA 130naumsa

o]

Tonbko ansi ctpaH EC

He yTunuanpyiTe AaHHbIN 9NEKTPOUHCTPY-
MEeHT BMecTe ¢ GbIToBbIMK OTXOAaMu!

B pamkax cobntoaenust EBponeiickoi
[MpeKTVBbI MO YyTUNM3aLMM AneKTpUYe-
CKOTO 1 31IEKTPOHHOTO 060pyAOBaHNS

1 ee NPUMEHeHUs B COOTBETCTBUM C
HaLMOHasbHbIM 3aKOHOJATENbLCTBOM,
anekTpoobopyaoBaHue B KOHLe Cpoka
CBOEW CnyX6bl JOIHKHO YTUIU3NPOBATLCS
oTAenbHO 1 NepeaaBaThCst AN ero yTunm-
3aLuM Ha NpeanpuAThe, COOTBETCTBYIOLLEE
NpUMeHsieMbIM NpaBuiam oxXpaHbl Okpya-
1oLeit cpeapl.

)¢

HasHauyeHue
WHCTpYMEHT npefHa3HayeH Ans 3aTsikkv GONTOB U raek.

Mutanue

MopkntoyarTe AaHHbIA UHCTPYMEHT TOMbKO K TOMY

MCTOYHUKY MUTaHUS, HaMNpspKeHne KOTOPOro COOTBET-

CTBYET HanpsXKeHUto, yKasaHHOMY Ha NacrnopTHON

Tabnuuke. MHCTPYMeHT npeaHa3HayeH ans paboTsl ot

MCTOYHMKa 0fHOAa3HOro nepemeHHoro Toka. OH umeet

[BOVIHYIO M30MSILIMIO N MO3TOMY MOXET MOAKIYaTLCS K

po3eTkam 6e3 3a3emneHus.

Lym

TUNNYHBI ypOBEHb B3BELLEHHOTO 3BYKOBOIO AaBneHust

(A), n3mMepeHHbI B cooTBeTCTBUM C EN62841-2-2:
YpoBeHb 3BykoBOro AaBneHns (Ly): 106 ob (A)
YpoBeHb 3ByKOBOW MOLLHOCTU (Lwa): 114 AB (A)
MorpewHocts (K): 3 b (A)

NMPUMEYAHMUE: 3asBneHHoe 3Ha4YeHne pacnpo-
CTPaHEeHUs Lyma N3MEepPeHO B COOTBETCTBUN CO
CTaHAAPTHOW METOAUKON UCTbITAHUIA U MOXET ObITh
MCMOMb30BaHO A5 CPaBHEHWS NHCTPYMEHTOB.

NMPUMEYAHMUE: 3asiBneHHoe 3Ha4YeHne pacnpo-

CTpaHeHus WymMma MOXHO TakxXe NCnonb3oBaTb Ans
npeaBapuTernbHbIX OLIEHOK BO3AENCTBUS.

A OCTOPOXXHO: Vicon b3ylTe cpeacTBa
3aWmTLI cnyxa.

A OCTOPOXHO: PacnpocTpaHeHue wyma Bo
BpeMs ¢aKTM4eCKOro UCMNONb30BaHUA 3NEKTPO-
VHCTPYMEHTa MOXeT OTNMYaThbCs OT 3asiBNIEHHOro
3Ha4YeHUsi B 3aBMCMMOCTHM OT cnocoba npumeHe-
HWUA UHCTPYMEHTa U B 0COBGEHHOCTH OT TUna obpa-
OaTbiBaeMou geTtanu.

A OCTOPOXHO: O6szatenuHo onpegenuTe
Mepbl 6€30NacHOCTU ANS 3aWmThbl onepaTopa,
OCHOBaHHbI€ Ha OLleHKe BO3AeNCTBUSA B pearb-
HbIX YCIIOBUSIX UCNOMb30BaHUA (C y4ETOM BCEX
3Tanos paboyero UMK, TAKUX KaK BbIKIO-
YeHUe UHCTPYMeHTa, paboTa 6e3 Harpy3ku u
BKITOYEHUE).

Bubpauus
CymmapHoe 3HayeHue Bubpaumy (Cymma BEKTOPOB No
TpeM ocsim) onpeaensieTcsa no creayoLym napame-
Tpam EN62841-2-2:
PabGouuit pexxum: TBepaas 3aTsikka KpenexHbix AeTta-
neit NPy MakcUMarbHOM MOLLHOCTW MHCTPYMEHTa
PacnpocTpaHerue Bubpaunn (a,): 17,5 m/c®
MorpetHocTs (K): 1,5 m/c?

NMPUMEYAHMUE: 3asiBneHHoe obLiee 3HaveHne pac-
npocTpaHeHns Bubpawumm n3amMepeHo B COOTBETCTBUM
CO CTaHAapTHOW MEeTOAMKON UCTIbITaHWUI U MOXET
6bITb MCMONB30BAHO AN CPaBHEHUS UHCTPYMEHTOB.
NMPUMEYAHME: 3asBneHHoe obLiee 3HaYeHne

pacnpocTpaHeHust BUGpaLmm MOXHO Takke UCMomnb-
30BaTb AN NpeaBapuTenbHbIX OLEHOK BO3AENCTBUSA.
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A OCTOPOXHO: PacnpocTtpaHeHue BUGpaumm 8o
Bpems (haKTUYECKOro UCMOMb30BaHMUsl 3NEKTPOUHCTPY-
MEeHTa MOXeT OTNINYaTbCs OT 3asiBNEeHHOro 3Ha4YeHus B
3aBUCHUMOCTM OT cnoco6a NPMMEHEHUs1 UHCTPYMEHTa U
B 0COGEHHOCTHM OT TMNa o6pabaTbiBaeMoii AeTanu.

A OCTOPOXXHO: O6sizaTentHo onpegenute
Mepbl 6e30nNacHOCTM ANs 3aWUThI ONepaTopa,
OCHOBaHHbIE Ha OLiEHKe BO3AENCTBMUSA B peanbHbIX
YCIOBUSIX UCMONb30BaHUs (C Y4ETOM BCEX 3Tanos
paGoyero UMKNa, TaKMX KaK BbIKITOYEHME UHCTPY-
MeHTa, paboTa 6e3 Harpy3ku 1 BKoYeHue).

[eknapauum o coOoTBeTCTBUMU

Tonbko Onsi eeponelickux cmpaH

[leknapauum o COOTBETCTBUM BKITHOYEHbI B [punoxeHne
A K HacTosILLIEMY PYKOBOACTBY MO 3KCMnyaTauum.

O6wme pekomeHaaLMKU No

TexHuKe 6e3onacHocTu onsi
3NEeKTPOUHCTPYMEHTOB

A OCTOPO)XHO: OznakomLTech co BCcemm
npeacTaBneHHbIMU UHCTPYKUMAMM MO TeXHUKe
6€30MacHOCTH, yKasaHUAMM, UAIOCTPaLUAMU

1 TeXHUYECKUMM XapaKTepucTMKamu, npuna-
raembIMM K JaHHOMY 3/1IeKTPOMHCTPYMEHTY.
HecobrniogeHue kakux-nnbo MHCTPYKLNIA, yKasaHHbIX
HIDKE, MOXET NPUBECTU K MOPaXKEHNIO SNEKTPUYECKUM

TOKOM, NoOXapy W/unu cepbe3Hon TpaBme.

CoxpaHuTe GpoLUIOPY C UHCTPYK-
LUAMU N peKoMeHOauMaMMU Ans

AaribHeuwero MncnoJfib3oBaHuUA.
TepMuH "aneKTPOUHCTPYMEHT" B NpeaynpexaeHnax oTHO-
CUTCS KO BCEMY WHCTPYMEHTY, paboTatoLLemy oT ceTu (c
NpPOBOAOM) UMK Ha akkymynsTopax (6e3 nposoaa).
Be3onacHocTb B MecTe BbINONHEHUsA paboT

1.  Paboyee MecTo AOMKHO GbITb YNCTLIM U XOPOLLO
OCBeLLEeHHbIM. 3axnamMrieHue 1 nroxoe OCBeLLeHNe
MOTyT CTaTb NPUYMHON HECHACTHBIX CIy4aes.

2. He nonb3yntechb 3aneKTPOMHCTPYMEHTOM BO
B3pbIiBOONacHou atMocdepe, Hanpumep B
NPUCYTCTBUU NIErKo BOCNIaMeHSALMNXCH XKUA-
KOCTeW, rasoB unu nbinu. MNpu pabote anekTpo-
MHCTPYMEeHTa BO3HMKAIOT UCKPbI, KOTOPbIe MOryT
NPVBECTM K BOCTNaMEHEHWIO MbIN UK ra3os.

3. Mpu paboTe c 3NeKTPOMHCTPYMEHTOM He
ponyckanTe aeTe UMM NOCTOPOHHUX K MecTy
BbINoOMHeHUA paboT. He oTBnekaiTech BO BpeMs
paboThl, Tak kKak 3TO NPUBEAET K NOTepe KOHTPONst
Hap, ANeKTPOVHCTPYMEHTOM.

AnekTpobe3onacHoOCTb

1. Bunka 3neKTPOMHCTPYMEHTa AOMKHa COOoT-
BeTCTBOBaTb CeTeBOW po3eTke. 3anpelyaeTcs
BHOCUTb Kakue-im6o nameHeHuUsi B KOHCTPYK-
Lo BUNKK. 1N 3NeKTPOUHCTPYMEHTa C
3a3emMIneHMeM 3anpeLlaeTcs UCMONb30BaTh
nepexoaHUKW. Po3eTkn 1 BUNKKM, He noaBepras-
LUMECH UBMEHEHUSIM, CHUXKAIOT PUCK NMOpaxXeHust
3reKTPUYECKVIM TOKOM.

2. WU36eranTe KOHTaKTa y4acTKOB Terna C 3a3eMm-

NEHHbLIMU MOBEPXHOCTAMM, TAKUMU KaK TPy6bl,
pagmaTopbl, 6aTapen OTONMEHUs U XOro-
AUNLHUKK. [Py KOHTaKTe Tena ¢ 3a3eMeHHbIMN
npeaMeTamm yBeruunBaeTcsl pUCK NopaKeHUst
3MEeKTPUYECKUM TOKOM.

3. He nopBepraiiTe 3MeKTPOUHCTPYMEHT BO3Aen-
CTBUIO A0XAA unu Bnaru. NonagaxHue Bogsl B
3MEKTPOMHCTPYMEHT MOBLILLIAET PUCK NMOPaXeHUs
31EKTPUYECKMM TOKOM.

4.  AkKypaTHO oGpalyaiTecb CO LUHYPOM NUTa-

HUA. 3anpelyaeTcs UCMOMNb30BaTh LWHYP
NMUTaHWUA ANA NePEeHOCKU, NepeMeLLeHUs unm
WU3BneYeHUsi BUINKM U3 poseTku. Pacnonaranre
WHYP Ha PacCTOAHUMN OT UCTOYHUKOB Tenna,
mMacna, ocTpbIX KpaeB U ABUXYLIMXCA AeTanen.
MoBpexaeHHble Unu 3anyTaHHble ceTeBble LUHYPbI
YBENUYMBAIOT PUCK MOPaXKEHNS dNEKTPUYHECKM
TOKOM.

5. Mpu ncnonb3oBaHUM INEKTPOUHCTPYMEHTA
BHe NoMelLeHUsA UCnonb3yiTe YANMHUTENb,
noaxoAsluUi Ans 3Tux uenen. Vicnons3oBaHve
COOTBETCTBYIOLLIETO LLHYpa CHMXKaET PUCK Mopaxe-
HWS 3NEKTPUYECKNM TOKOM.

6. Ecnu aneKTPOMHCTPYMEHT NPMXOAUTCS IKC-
nnyaTMpoBaTh B CbIpOM MecTe, UCMONb3yiTe
FNIVHUIO NEKTPONUTaHUSA, KOTOPas 3aluLleHa
YCTPOMCTBOM, CpabaTbiBalOLWMUM OT OCTATOu-
Horo Toka (RCD). Ncnonb3oBaHne RCD cHwxaet
PVICK MOPaXXeHWst 3NEKTPOTOKOM.

7. PekoMeHAyeTcsi UCNONb30BaTh NUTaHUe Yepes
RCD c HOMMHanbHbLIM OCTaTO4HbIM TOKOM 30
MA unu meHee.

8.  ONeKTPOMHCTPYMEHT MOXeT co3paBaTb
anekTpomMarHutHble nons (EMF), kotopble He
npeAcTaBnAT ONacHOCTU ANA Nonb3oBaTens.
OpHako nonb3oBaTensim ¢ KapanoCTUMYNSTO-
pamu 1 ApyruMun aHanorMyHbIMU MeAULMHCKUMMN
yCTpovcTBamu criegyet o6paTuTbCs K Npon3Bo-
OWTENIo YCTPOWCTBA W/WUnu Bpady nepea Hayanom
QKCMyaTaLmmn UHCTPYMEHTa.

9. He npukacanTecb K pa3bemy 3NeKTpONUTaHus
MOKPbLIMU pyKamu.

10. Bo usbexaHue yrposbl 6esonacHocTu, B cry-
Yae noBpexaeHus kabens ero Heo6xoaumo
3aMeHUTb B MacTepPCKOMN U3roToBUTENS.

InyHas 6e3onacHocTb

1.  Tpu ncnonb3oBaHWUW ANEKTPOUHCTPYMEHTA
6yAbLTe 6AUTENbHbI, crieauTe 3a TeM, YTO
Bbl AenaeTe, U PyKOBOACTBYMTECHb 34PaBbIM
cMbicrnioM. He nonb3yniTech aNeKTPOMHCTPY-
MEHTOM, ecnu Bbl YCTanu, HaxoguTechb Noa
BO3/eICTBMEM HAPKOTUKOB, arikorons unm
nekapcTBEHHbIX NpenapaToB. [laxe MrHOBEH-
Has HeBHMMATENbHOCTb NPU UCMONb30BaHUN
ANEKTPOMHCTPYMEHTA MOXET MPUBECTU K CEPbE3-
HOW TpaBme.

2. Wcnonb3yitTe MHAMBUAYanbHbIe cpeacTBa
3awmnThl. Bcerga HageBanTe 3alWMUTHbIE OYKU.
Takve cpeacTBa MHAMBMAYANbHON 3aLlUThbI, Kak
Macka OT Mbinu, 3aluUTHas Heckonb3asias obyBb,
Kacka Unu HayLLHWKW, UCMOoMNb3yeMble B COOTBET-
CTBYIOLLMX YCIOBUSIX, NO3BOMSAIOT CHU3UTb PUCK
nonyyeHnst TpaBMbl.
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He ponyckanTe cnyyanHoro 3anycka. lNMpexae
YyeM NoACOeAUHATb MHCTPYMEHT K UCTOUHUKY
nuTaHua u/unu akkymynsitopHon 6arapee,
NOoAHUMATL UMK NePeHOCUTb UHCTPYMEHT,
y6eauTech, YTO NepekroyaTenb HaAXOAUTCS B
BbIKIIIOYEHHOM MonoXeHuu. MNepeHocka anek-
TPOMHCTPYMEHTa C NarnbLieM Ha BbiknovaTtene unu
nogaya nUTaHUs Ha MHCTPYMEHT C BKITHOYEHHbBIM
BbIKIOYaTENIeM MOXET NMPUBECTU K HECHACTHOMY
cnyyato.

Mepea BKOYEHNEM INEKTPOUHCTPYMEHTa
CHUMMUTE C HEero Bce PeryrinpoBoYHbIE UHCTPY-
MEHTbI U raeyHble Knouu. FaeyHblii unu pery-
JIMPOBOYHBIN KITHOY, OCTaBLUMICS 3aKpENeHHbIM
Ha BpaluatoLenica aetany, MoXeT NpUBeCTM K
TpaBme.

Mpu akcnnyaTauumn yCcTpoMCcTBa He TAHUTECD.
Bcerpa coxpaHsiTe ycToM4YnBOe NonoxeHue
1 paBHOBecUe. JTO NO3BOMUT JyYLle ynpaensTh
3MEKTPOMHCTPYMEHTOM B HEMPEABUAEHHbIX
cuTyaumsix.

OpeBanTecb COOTBETCTBYHOLWMM o6pa3om. He
HafeBaiiTe CBOGOAHYIO OAeXAY UNu yKpalue-
HusA. Bawwn Bonockl 1 oaexaa AoMKHbI Bceraa
HaxXoAUTbLCS Ha PAacCTOSAHUM OT ABUXYLUUXCS
peTtanen. CeoboaHas oaexaa, ykpalleHus unm
ONWHHbIE BONOCHI MOTYT NONAcTb B ABWXYLLMECS
[eTanu ycTponcTaa.

Ecnu anekTpouHCTpyMeHT o6opyaoBaH
cucTemom yaaneHus u céopa nbinu, yéeau-
Tecb, YTO OHa MOAKIoYeHa U Ucnornb3yeTcs
COOTBETCTBYIOLMUM 06pa3oM. Vcrnonb3oBaHne
nbinecbopHrKa CHNXaeT BEPOSTHOCTb BO3HUKHO-
BEHUSI PUCKOB, CBSI3aHHbIX C MbiNbo.

He nepeoueHuBanTe cCBOM BO3MOXHOCTU U

He npeHebperainTe NnpaBMNamMm TeXHUKMN 6e3-
OMacHOCTH, Aaxe ecriv Bbl YacTo paboTaeTe

C HcTpymeHTOoM. HebpexHoe obpalleHne ¢
MHCTPYMEHTOM MOXET CTaTb NMPUYMHOW CEpbe3HOM
TpaBMbl 3@ JOMN CEKYHABI.

Bo BpeMs paGoThbl C 3N1eKTPOUHCTPYMEHTOM
Bceraa HageBaunTe 3alUTHbIE O4KU. OYKK
LOMXKHbI cooTBeTcTBOBaThL ANSI Z87.1 ansa
CLUA, EN 166 ans EBponbl, unu AS/NZS

1336 ana Asctpanuu u HoBou 3enaHauu. B
Actpanuu n HoBown 3enaHauun onepartop
TakkKe 06513aH HOCUTb 3aLUTHYH MacCKy.

|

OTBETCTBEHHOCTb 3a UCNOJIb30BaHMe CPeacTB
3aWmTHLI oNepaTopamMu U 4pyrum nepcoHa-
NioMm B6nn3u paboyeri 30HbI Bo3naraeTcs Ha
pa6oTopaTens.

OkcnnyaTtauus u o6cnyxuBaHue
3MEeKTPOUHCTPYMEHTa

1.

He npunaranTe U3nNUIWHUX YCUINTUA K 3NeK-
TPOMHCTPYMeHTY. Mcnonb3yiTe MHCTPYMEHT,
COOTBETCTBYHLUUIA BbINONMHAEMON BaMun
pa6ore. [paBunbHO NOA0GPaHHbIV ANEKTPOUH-
CTPYMEHT NO3BONUT BbINONHUTL paboTy nyyiue n
6e3onacHee ¢ NPOU3BOAMTENBHOCTbIO, Ha KOTO-
pyto OH paccunTaH.

He nonb3yinTecb 3aNeKTPOUHCTPYMEHTOM C
HeucnpaBHbIM BbikntoyaTenem. Jlioboi anek-
TPOUHCTPYMEHT C HEVUCMPABHLIM BbIKITOYaTENEM
onaceH 1 AormkeH bbITb OTPEMOHTMPOBAH.
MNepepn BbINONHEHWEM PerynupoBOK, CMEHOW
NPUHaANEXKHOCTEN UNN XPaHEHWUEM JreK-
TPOMHCTPYMEHTa BcerAa oTkniovanTe ero ot
WCTOYHMKA NUTAHUA U/UNN OT aKKyMmynaTopa
WNU CHUMaNTe aKKyMynaTop, ecrim OH ABNSA-
eTcsl CbeMHbIM. Takve NpeBeHTUBHbIE MepbI
NPEAOCTOPOXKHOCTU CHUXKAIOT PUCK CryYaitHOro
BKITIOYEHNS 3NIEKTPOUHCTPYMEHTA.

XpaHuUTe 3NeKTPOUHCTPYMEHTbI B MecTax,
HeAOCTYNHbLIX ANs AeTen, U He NO3BOo-

nAnUTe NUUaM, He 3HaKOMbIM ¢ paGoTon
TaKoro MHCTPYMEHTA UIN He NPOoYMTaBLIUM
AaHHblEe UHCTPYKLMW, NONb30BaTbCA UM.
OneKTPOUHCTPYMEHT OnaceH B pykax HeOMbITHbIX
nonb3oBaTenen.

MopnepxuBanTe aNeKTPOUHCTPYMEHT U
[ononHuTeNnbHble NPUHAANEXHOCTU B Haane-
»)allem cocTossHUK. Yoeautecb B COOCHOCTH,
oTcyTCTBUM AedopMaLmil ABUXKYLLMXCS Y3IOB,
NONIOMOK Kakmx-nu6o aetanen unv apyrux
AedeKkToB, KOTOpble MOTYT NOBNUATbL Ha
paboty anekTpouHcTpymeHTa. Ecnmn nucrpy-
MEHT NoBpeXaeH, OTPeMOHTUPYITE ero nepen
ncnonb3oBaHUeM. bornblloe YMCNo HECYACTHbIX
cry4yaeB NMPOMCXOAMT 13-3a NIOXOro yxoaa 3a
3MNEKTPOMHCTPYMEHTOM.

PexXyLmin MHCTPYMEeHT Bceraa AoMmkeH ObiTb
OCTPbIM U YNCTbiM. CoOTBETCTBYIOLLIEE OOpa-
LLEHVME C PEXYLUUM UHCTPYMEHTOM, UMEIOLLUM
OCTpble pexyLume KPOMKK, AenaeT ero MmeHee
noaBepXXeHHbIM Aeopmanusm, 4To No3BonseT
nyylie ynpaensite UM.

Wcnonb3yiTe 3aNeKTPOMHCTPYMEHT, NpuHaa-
FIeXXHOCTU, MPUCNOCOGNEHNUs U Hacaaku B
COOTBETCTBUM C AaHHbIMU UHCTPYKLUAMU

Y B LiensX, AN KOTOPbIX OH NpeAHa3HayeH,
y4UTBIBas NpU 3TOM YCINOBUA U BUA BbiNon-
HAiemou paboTbl. Vicnonb3oBaHne anNeKTpouH-
CTPYMEHTa He MO Ha3HaYeHWI0 MOXET NPUBECTU K
BO3HWKHOBEHMIO ONacHO cUTyaumu.

PYKOAITKM MHCTPYMEHTa U cneuuanbHbie U3o-
NMpoBaHHble NOBEPXHOCTU BCErAa AOMKHbI
6bITb CyXUMM U YUCTLIMU U He coAepXaTb
cnegoB Macrna unu cmasku. CKonb3akue pyko-
SITKW U creuyanbHble MOBEPXHOCTU MPensTCTBYOT
cobntogeHnio pekoMeHJauuii no TexHnke 6eso-
NacHOCTMN B 3KCTPEHHbIX CUTYaLUAX.

MNpu ucnonb3oBaHMM UHCTPYMEHTA He Haae-
BalTe paboune nepyaTku, TKaHb KOTOPbIX
WHCTPYMEHT MOXeT 3aTAHYTb. 3aTAruBaHve
TKaHW paboymx nepyaTok B ABUXYLLMECS YaCcTU
VHCTPYMEHTa MOXET NPUBECTU K TPaBMe.
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CepBuCHoOe ob6cnyxuBaHue

1. CepBuCHOe 06cnyXUBaHUE 3NEKTPOUHCTPY-
MeHTa JOMKHO NPOBOAMUTLCS TONbKO KBanu-
(MLUMpPOBaHHbIM CNELUANIMCTOM NO PEMOHTY
1 TONBbKO C UCNONb30BaHMEM MAEHTUYHbIX
3anacHbIX YacTel. 310 no3sonuT obecneunTtb
6e30MacHOCTb ANEeKTPOUHCTPYMEHTA.

2. CnepywTe MHCTPYKLMAM MO CMa3kKe U 3ameHe
NpPUHaANEXHOCTEN.

Mepbl 6e3onacHOCTU Npu

aKcnnyaTauum yaapHoro
ramMkoBepTa

1. Ecnwu npu BbinonHeHun paboT cyuiecTByeT
PUCK KOHTaKTa Kpenexa co CKpbITON anek-
TPONPOBOAKOW UM COGCTBEHHBIM LUHYPOM
NUTaHWSA, AePXUTe ANEKTPOUHCTPYMEHT 3a
cneuManbHO npegHa3HavyeHHble M30NUPOBaH-
Hble NOBepPXHOCTU. KOHTaKT ¢ NpOBOAOM MoA,
HarnpsbkeHMeM NPUBEAET K TOMY, YTO METanu-
Yeckue AeTanu MHCTpyMeHTa Takke GyayT nog
HanpsbkeHeM, YTo NpUBELET K MopaXeHwio one-
paTopa aneKkTpU4eCckUM TOKOM.

2. ObGs3aTenbHO Ucnonb3ynTe CpeacTBa 3alWUThbl
cnyxa.

3. TMNepea akcnnyaTtauuen TwaTenbHO oCMOTpUTE
yAapHYIo ronoBKy U y6eauTechb B OTCYyTCTBUU
TPeLMH NN NoBpeXAEHUN.

4.  Kpenko gepXuTe UHCTPYMEHT.

5. Pykun BOmKHbI HAXOAUTLCA Ha PacCTOAHUMN OT
BpaLLaloLMXCA AeTaneun.

6. Tlpu BbInonHeHUU paboT Bcerga 3aHMmamnTe
yCTONYMBOE MONOXEHUe.

Mpu ucnonb3oBaHMM UHCTPYMEHTa Ha BbICOTE
y6eauTechb B OTCYTCTBUM NioAei BHU3Y.

7. Tpebyemoe ycunue 3aTsKKU MOXET OTNu-
YaTbCsl M 3aBUCUT OT TUNa 1 pa3mepa Gonra.
MpoBepbTe ycunue 3aTsHkkM NPU NOMOLLMU
AVMHaAMOMEeTPUYEeCKOro Krroya.

COXPAHWUTE AAHHbIE
MHCTPYKUUW.

A OCTOPOXKHO: HE LONYCKAWTE, 406
yA06CTBO UMM ONbIT 3KCNNyaTaLun 4aHHOTo
ycTpourcTBa (MOony4eHHbIN OT MHOFOKPaTHOro
Mcnonb3oBaHUsl) AOMUHUPOBANN Hafg CTPOrUM
cob6ntogeHnem npaBun TeXHUKKU 6e3onacHocTn
npuv obpalleHnn ¢ ITUM YCTPONCTBOM.
HEMPABWUIbHOE UCMOJIb30BAHUE uHCTpy-
MeHTa Unu Hecob6ntoaeHne nNpaBuUn TEXHUKK Ge3-
OnacHOCTH, yKa3aHHbIX B J]aHHOM PyKOBOACTBE,
MOXeT NMPUBECTU K TsXKeroi TpaBme.

OMNMUCAHUE

®YHKLMOHUPOBAHUA

ABHUMAHUE:

. Mepen NpoBeAEHWEM PeryniMpoBKy UN Npo-
BEPKU paGOTbI MHCTpYMEHTa Bcerga npose-
psAIiTE, YTO UHCTPYMEHT BbIKITHOYEH, @ LUHYP
nuTaHnsa BbIHYT n3 p03eTKVI.

[dencTtBue BbIKNovaTens

» Puc.1: 1. KypkoBbil BblkntoyaTens

ABHUMAHMUE:

. Mepen BkNOYEHNEM UHCTPYMEHTa B PO3ETKY,
BCerAa NpoBepsinTe, YTO TPUITEPHbIN Nepe-
KnoyaTens pabotaeTt Hagnexalimm o6pa3om u
BO3BpaLlaetcs B nonoxexve "BbIKI", ecnu ero
OTNYCTUTB.

. M3meHsiTe HanpaBneHne BpaLleHns TONbKO
Toraa, Koraa MHCTPYMEHT MOMHOCTbIO OCTaHO-
BuTCA. IaMeHeHne HanpaeneHus nepepn octa-
HOBKOW MHCTPYMEHTa MOXET NPUBECTYU K ero
nosiomke.

MepekniovaTtenb ABNAETCS peBepCcMBHbLIM K obecne-
YyMBaeT BpaLlleHyie No YacoBOW CTpenke Unm NpoTne
4YacoBoli cTpenku. [N 3anycka MHCTPyMeHTa NpocTo
HaXMUTE HUMXKHIOK YacTb (A) TPUITEPHOTO Nepeksto-
YaTens Ans BpaLLeHWsi Mo YacoBOWN CTPernke Unu
BEPXHI0I0 YacTb (B) Ansa BpalleHns npoTuB YacoBon
cTperku. OTnycTUTe TPUITEPHBIV NepeknoyaTesnb Ans
OCTaHOBKM.

MOHTAX

ABHUMAHME:

. Mepen npoBeaeHnem kakmx-nmbo paboT ¢
VNHCTPYMEHTOM BCeraa npoBepsnTe, YTO MHCTPY-
MEHT BbIKIIOYEH, @ LIHYP NUTaHUS BbIHYT U3
po3eTKy.

YcTtaHOBKa 60KOBOM Py4Ku

(BcnomoraTenbHOM PYKOATKM)

» Puc.2: 1. BbokoBas pyyka 2. MNa3

BcTaBbTe GOKOBYIO PYKOSITKY B a3 B KOpMyce MonoTka
1 HaZleXHo 3akpenuTe ee.

Ma3bl ANsi yCTaHOBKM GOKOBOW PYyKOATKU paCnoNoXeHb!
B [1ByX MecTax. YCTaHaBnuBanTe ee B Hajnexallee
NONOXeHNe B 3aBUCUMOCTM OT TUMA BbINOMHSAEMOWN
paboThbl.

Bbi60p npaBunbLHOro rHesaa

Bceraa ncnonb3yiite rHe3no Hagnexatyero pasmepa
npu pabote ¢ 6ontamu u raikamu. Micnonb3oBaHne
rHesfa HeHagnexallero paamepa npuBeaeT K HETou-
HOMY M HENocnegoBaTenbHOMY KpyTsLLEeMY MOMEHTY
3aTsHKKU U/Unn noBpexaeHuto 6onta nnu ramku.
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YcTaHOBKa Unu cHATMe riespa

ABHUMAHME:

. Mepen ycTaHOBKOW Mnu CHATUEM rHe3aa, Bceraa
nposepﬂﬁTe, YTO UHCTPYMEHT BbIKITHOYEH, a
LLHYP BbIHYT N3 PO3ETKN ANEKTPONUTaHUA.

» Puc.3: 1.THe3no 2. MsTka

[OnsA rHe3pa 6e3 ynnoTHUTENbHOro
Konbua u wrudgTa

YTtobbI YCTaHOBWUTbL rHE30, BOaBUTE €ro B NATKY
WHCTPYyMEHTa 4O 6]'IOKI/IpOBKI/I Ha MecTe.
YTtobbl CHATB rHe3fo, NPOCTO BbITAHUTE €ero.

[nsa rHe3pa ¢ ynnoTHUTENbHbIM
KONbLUOM U WTUchTOM

BbIHbTE YNNOTHUTENBHOE KONMbLO W3 KaHaBKI B THE3Ae U yaanuTe
LWTUEOT 13 THe3na. HapieHbTe rHe3ao Ha NSTKy MHCTPYMEHTa TakuM
06pa3om, utobbl 0TBEpCTHE B rHe3ae 6bINo COBMELLEHO C 0TBEp-
CTUEM B NsiTke. BcTaBbTe WTUGT B OTBEPCTMUE B THE3AE U B NSATKE.
3aTeM NoBEPHUTE YNNOTHUTENbHOE KOMbLIO B NEpBOHaYanbHoe noro-
XEHWe B KaHaBKy rHeaa Ans cukcaunm wudra. [Ins cHatus rHesna
BLINOMHIUTE NPOLEAYpPY YCTAHOBKW B 06paTHOM NOPSIAKE.

» Puc.4: 1. YnnotHutenbHoe konbLo 2. LUtndpt

SKCIMIYATALUUA

CoOTBETCTBYHOLLIMI KPYTSLLMIA MOMEHT 3aTsHKKM MOXET OTRNYaThCs
B 3aBMCUMOCTI OT TUMa Unk pasmepa BonTa, MaTepuana 3akpe-
nnsemoli paboyeit aetanu 1 T.4. COOTHOLLEHINE MeXAY KPYTALLMM
MOMEHTOM 3aTsHKKI M BPEMEHEM 3aTSHKKW MOKA3aHO Ha PUCYHKE.

BblicokonpoyHbI 6onT
H-m
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Kpenko yaepxvBas MHCTPYMEHT, HafileHbTe THe3ao Ha
GONT UK ranky. BKMOYATE MHCTPYMEHT U OCYLLECTBUTE
3aTsHKKY B COOTBETCTBUM C HAAMIEXaLLMM BPEMEHEM
3aTSHKKM.

NMPUMEYAHME:

. [lepXXnTe MHCTPYMEHT NPSIMO MO OTHOLLIEHWIO K
6onTy unu ravike.

. YUpeamepHbI KPYTALLMIA MOMEHT 3aTSXKKN MOXET
nospeauTb 6onT/ranky unu rdespo. Mepen
Hayanom paboTbl Bceraa BbINOMHANTE NPOBHY0
onepaumio AN onpeaeneHns Haanexallero
BPEMEeHMU 3aTsKKM, CooTBeTCTBYoLero Bawwemy
6onTy Unu rake.

KpyTALWwmii MOMEHT 3aTSXKKN 3aBUCUT OT MHOXeCTBa
pasnuyHbIX hakTopoB, BKMNoYas cneaytoulee. Nocne
3aTsHKKKN, NPOBEPANTE KPYTALLUMIA MOMEHT C MOMOLLbIO
TapupoBaHHOIO Krtoya.

1. HanpsbxeHue
MageHne HanpshxeHNs NPUBEAET K CHKEHNIO
KPYTALLEro MOMEHTa 3aTSHKKU.

2. Hes3no
. HecobniogeHve ncnonb3oBaHus rHe3ga Haa-

nexaliero Tuna npuBeaeT K yMeHbLLIEHWIO
KPYTSILLEro MOMEeHTa 3aTsiKKu.

. M3HolleHHoe rHes3ao (M3HOC Ha LWeCTUrpaH-
HOM KOHLIe 1N KBaZpaTHOM KOHLIe) Npw-
BEAET K YMEHbLUEHNIO KPYTSILLEro MOMeHTa
3aTSHKKM.

3. bont
. [axe HeCMOTps Ha TO, YTO KOAPPULNEHT

KpYTALLEro MOMeHTa 1 knacc 6onTa oamHa-
KOBbI, COOTBETCTBYIOLLMIA KPYTSALLMA MOMEHT
3aTsHKKM OyaeT pas3nuyHbiM B 3aBUCMMOCTH
oT guametpa bonTa.

. [laxe HecMoTps Ha To, 4TO AnameTpbl 6on-
TOB O[IMHAKOBbI, COOTBETCTBYIOLLWIA KpYTS-
LUMIA MOMEHT 3aTsbkku ByaeT pasnuyHbIM B
3aBMCUMOCTU OT KOAhMUMEHTa KPYTALLErO
MOMeHTa, Knacca u AfnuHbl GonTa.

4. Mcnonb3oBaHue yHMBEpPCanbHOrO WapHupa unm
YANVHUTENbHOTO CTEPXKHS B HEKOTOPOW CTENEHN
YMeHbLUAEeT CUny 3aTsXKKv yAApHOro PyYHOro
raikoepTa. OTO MOXHO KOMMEHCHPOBaThb NyTem
YBENMUYEHWUS BPEMEHW 3aTSKKN.

5.  Cnocob yaepxaHusi MHCTPYMeHTa Unu matepuana
B MOMOXEHWUN KpPernneHns NoBnuseT Ha KpyTALLmnin
MOMEHT.

TEXOBCIY>XUBAHUE

ABHUMAHUE:

. lMepen npoBepkow Unu NpoBegeHneM Texobeny-
Xu1BaHUs ybeanTech, YTO MHCTPYMEHT BbIKIO-
YeH, a LTekep OTCOeAMHEH OT PO3ETKU.

. 3anpeLlyaertcs Ncnonb3oBaTb 6EH3VH, NUTPOVIH,
pacTBopuTenb, CNUPT U T.N. OTO MOXET npuee-
CTV K U3MeHeHuIo LiBeTa, AedopmaLimm 1 nosis-
NEHWIO TPELLMH.
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3ameHa yronbHbl

» Puc.5: 1. OrpaHnunTenbHas meTka

PerynsipHo BblHUMaliTe U NPOBEPSANTE YronbHbIE LLETKY.
3ameHsifiTe UX, €Cr OHW U3HOLLIEHbI 10 OFrPaHUYNTENb-
HoWi oTMeTkn. CofepxuTe yronbHble LWEeTKN B YACTOTE 1
B CBODOAHOM [1151 CKOMBXEHUS B AiepxaTensix nonoxe-
Huu. MNpun 3aMmeHe Heo6GXoAMMO MeHsTb 06e yronbHble
LLeTKN OfHOBPEeMeHHO. Mcnonb3ayiTe TONbKO OANHAKO-
Bbl€ YrofbHble LLETKY.

CHuUMUTE 3almTHOE YCTPOMCTBO. Micnonb3yite
OTBEPTKY A5 CHATWS KpbILLEK LeTkoaepKaTenei.
M3BnekuTe N3HOLLEHHbIE YromnbHbIE LWETKW, BCTaBbTe
HOBbIE 1 3aKPYTUTE KPbILLKK LLeTKoAepxaTenei.

» Puc.6: 1. 3awuTtHOE yCcTpOMCTBO

» Puc.7: 1. Konnadok gepxarens wetku 2. OTBepTka

Ons o6ecnevyeHns BESOMACHOCTU n
HAOEXHOCTW obopynoBaHusi, peMoHT, ntoboe apy-
roe TexobcnyxvBaHue UnNu perynupoBky HeobxoaMmo
Npor3BOANTb B YNOMHOMOYEHHBIX CEPBUC-LIEHTPAX
Makita, ¢ ucnonb3oBaHNeEM TONMbKO CMEHHbIX YacTen
npoussoacTea Makita.

AONOJTHUTEJIbHbIE

NMPUHAONEXHOCTHU

ABHUMAHUE:

. 3TV NpUHaANEXHOCTW UKW Hacagku peko-
MeHyeTCsi UICNONb30BaTb BMECTE C BaLLUUM
MHCTpPyMeHTOM Makita, onucaHHbIM B AaHHOM
pykoBoacTee. Micnonb3oBaHue kakux-nn6o
OPYrMX NPUHAANEXHOCTEN MW HAcagok MOXeT
NpeacTaBnaTb ONACHOCTb NOMYyYeHUst TPaBM.
McnonbayiiTe NpMHaanexHOCTb UMW Hacaaky
TONbKO MO YKa3aHHOMY Ha3Ha4YeHuHo.

Ecnu Bam Heobxoanmo copencTeme B NomnyveHun
[ONOMHUTENBHOW MHOPMaLMK MO 3TUM NPUHAATIEXHO-
CTAIM, CBSXKUTECb CO CBOVMM MECTHbLIM CEPBUC-LIEHTPOM
Makita.

. YANUHUTENbHBIA CTEPXKEHb

. BokoBas pyuka

. MHe3no
. MnacTmaccoBbli YeMoaaH Ans NepeHoCckn
NMPUMEYAHMUE:

. HeKOTOpre ANeMeHTbl CnNucka MoryT BXOAUTb B
KOMMNJIEKT UHCTPYMEHTa B Ka4eCTBe CTaHaapT-
HbIX I'Ipl/ICI'IOCOGJ'IeHMVI. OHun MOTyT OTNnn4aTbCA B
3aBUCUMOCTU OT CTPaHbI.
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KA3AKLLUA (TynHycka Hyckaynap)

TEXHUKAITIbIK CUMNMATTAMAIAPDI

Yrrici TW1000
OHimainiri CraHpapTThl 6onT M22 - M30
BepikTiri >xorapbl 6onT M22 - M24
TiKTOPTOYPLILLTHI XXeTek 25,4 mm
YKyKTEMeCi3 Xbinaamabirbl (MUH") 1400
MUHYTTbIK COKKbI 1500
Makc. 6ekiTy MOMEHTI 1000 Hem
YKannbl y3blHAbIFbI 382 mm
Tasza canmarbl 8,8 kr
Kayinciagik knachbl @

. 3epTTey MeH a3ipneyain y3aikcia 6arnapnamacbiHa 6aitnaHbICTbl OChI KyaTTarbl TEXHUKambIK cUNaTTamanap eckepTycia e3reprinyi MyMKiH.
. TexHWKanblk cMnatTamanapel ap enge ap Typni 6onybl MyMKiH.
. Canmarbl EPTA-Procedure 01/2014 ctaHgapTbiHa caiikec

Benrinep

TemeHae xabablkTa nanganaxbinFaH 6enrinep kKepceTinreH.
KonpaHap anabiHAa onapabli MaFbiHAChIH TYCiHIN anbiHbI3.

S

Mapanany xeHiHaeri HyckaynblKTbl OKbIn

LUbIFbIHBI3.
@ KOC KABATTbI OKLLAYIAY

Tek EO engepi ywiH
E OneKTpniK )abAbIKTbl TYPMbICTbIK

kanablkTapmeH Gipre TactamaHpia!
OnekTpniK )kaHe aNeKTPOHAbIK XababIKTbl
KOKbICka TacTay GoviblHLwa Eyponanbik
[MPEKTUBaHbIH LWapTTapbl GoMbIHLWA,
KbI3METTIK Mep3imi asikTanFaH anekTprik
xabablk 6enek XuHanbin, 3KONOrvsnbIK
TYPFbIAAH Kayincia yTunusauusa nyHKTiHe
KanTapbinybl THiC.

KonpaHny makcatb!
Kypan 6ontrap meH 6ypanaanapabl 6ekiTyre apHanfaH.

Kyar ke3i

Kypan nacrnopTTblk AepekTepi 6ap pupmanbik

TakTanlaga KepceTinreH kepHeyMeH Gipaen KyaT kesiHe

KOCbINybl Kepek xaHe Tek 6ip dasanbl AT kesimeH

XKyMbic icTengi. OHbIH KOC kabaTTbl oKLwaynamackl 6ap

BonfaHabIKTaH, Xepre TyWblKTanmaraH po3eTkanapasl

nanpanaHyra 6onagbl.

Wy

LLly EN62841-2-2 ctaHAapTblHa calt aHblkTanfaH

cTaHAapTTbl A KUCbIFbl 6OVbIHLLIA eNLEHreH LYy AeHreli:
[bIBbIC KbICbIMBIHBIH AeHreli (Lya) : 106 ABA
[bI6bIC KbiCbIMbIHBIH AeHreri (Lya) : 114 ABA
Doanciagiri (K) : 3 aBA

ECKEPTNE: WyabiH xapuanaHraH Tapany MaH(aep)
i CTaHOapTThI CbiHAY SAICIHE COMKEC OrLLIEHreH XaHe
OHbl 6ip Kypanabl eKiHLLi KypanmeH canbiCTbIpy YLUiH
nanganaHyra 6onagbl.

ECKEPTIE: XXapusanaHfaH Lwyapl coHaa-ak acepai
anabiH ana 6aranay ywiH nanganaHyra 6onagpl.

AECKEPTY: KopraHbIC KynakkabblH KMiHi3.

AECKEPTY: AneKTpnik Kypangbl ic XxysiHge
navaanaHy KesiHaeri WyAblH Tapany MaHi
KypanabiH nanpanaHy apiciHe, acipece kaHgan
AanbiHaama eHAenreHiHe 6annaHbICTbl
XapusnaHFaH MaHiHeH e3relue 60nybl MYMKiH.

AECKEPTY: Ic Xy3inge nanganady kesiHgeri
acepgai 6aranay HerisiHae oneparopabl KopFay
YWiH Kayinci3aik wapanapbiH aHbIKTaHbI3
(KypanabiH ewipinreH yakbiTbl XaHe 60c Xypic
yaKbITbIH KOCa anfaHAa, icke Kocbiny yakbITbl
CUAKTbI 6apnbIK XKYMbIC LLUKNAEPIH eckepy Kepek).

Lipin
EN62841-2-2 cTaHaapTbiHa CalikeC aHblKTanfaH
AipinAiH xannbl MaHi (YL OCLTIK BEKTOPIbIK COMAchl):
XKyMbIC pexumi: KypanablH MakcuMarnsl KyaTbl
GekiTKiLUTepiHiH 6eKiTy COKKbIChI
Lipingin Tapanysl (a,): 17,5 m/c?
Denciagik (K): 1,5 m/c?

ECKEPTNE: fipinain xxapusanaxfaH xannsl MaH(aep)
i CTaHAapTThI CbiHAY d/iCiHe CaiKeC OILLIEHTeH XaHe
OHbI 6ip Kypanabl ekiHLLi KypanmeH canbiCTbIpy YLUiH
nanganaHyra 6onagbl.

ECKEPTNE: CoHpaii-ak AipinaiH xapusnaxfaH
)annbl MaH(aep)iH acepai anablH ana baranay yLuiH
nanganaHyra 6onagbl.

AECKEPTY: AnekTpnik Kypangabl ic XysiHae
nanpanany kesiHaeri AipinAaiH MaHi KypanabiH
nanpanany agiciHe, acipece kaHAan AanbiHAaMa
eHAernreHiHe 6aNnaHbICTbl XXapUsinaHfaH
MaH(Aep)iHeH e3rewe 60nybl MyMKiH.

AECKEPTY: Ic Xy3iHae nanpanady KesiHgeri
acepai 6aranay HerisiHae onepaTopabl KOpFay
YLWiH Kayincisaik wapanapbiH aHbIKTaHbI3
(KypanabiH ewWwipinreH yakbITbl XXaHe 60c Xypic
yaKbITbIH KOCa anfaHpa, icke Kocbiny yakbITbl
CUAKTbI GapnbIK XKYMbIC LMKNAEPiH ecKepy Kepek).
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TexHukanblIk pernameHTTepniH, TananTapbiHa

COMKeCTIK Typanb! geknapauusnap

Tek Eypona endepiHe apHanraH

CoaiikecTik Aeknapauuanapbl ocbl naiaanaHy xeHiHaeri
HYCKayIbIKTbIH A KOCbIMLUACBIHA KOCbINFaH.

AnekTpnik KypanablH Xannbl

Kayincisgik eckeptynepi

AECKEPTY: Ocui 3NEKTPAiK KypanMeH

Gipre 6epinreH Kayincisaik eckeprynepiH,
HycKaynapAbl, CypeTTepai XoHe TeXHUKanbIK
cunaTTamanapabl OKbin WbIFbIHbI3. ToMeHae
6epinreH 6aprblk Hyckayabl OpblHAAMaFaH Xarganaa,
3MEKTP TOrbIHbIH, COFYbI, OPT LUbIFYbI XXOHE/HeMece
ayblp Xapakart anyra ceben 60nybl MyMKiH.

Anparbl yakbITTa KongaHy yLiH
GapnblK eCKepTy MeH HycKayAabl

caKTan KOUbIHbI3.

Eckeptynepgaeri “anektpnik kypan” TepMuHi Kkyat

KO3iHEH XXYMbIC iCTEWTIH (CbiMAbI) ANEKTPNiK Kypanabl

Hemece aKkKyMynsiTOPMEH XXYMbIC iCTENTIH (CbIMCbI3)

anekTpnik kypanapl 6ingipeai.

Xymbic aimarbiHAaFbI Kayincisaik

1. XyMbic anmarbl Ta3a api xapblk 60nybl Kepek.
Ilac Hemece kapaHfbl aiMakTapaa asaTtanbiM
okuFanap TyblHAaybl MYMKiH.

2. OneKTpnik Kypanabl aiiHanacblHAA Te3 TyTaHaTbIH
CYMbIKTbIK, Fa3 HeMece LWaH CUAKTbI 3aTTapaaH
TypaTbiH XapbinbIic Kayni 6ap optanapaa
nanaanaH6aHbI3. JnekTpnik Kypangap WaH Hemece
rasfbl TyTaHAbIPATbIH AMEKTP YILKbIHAAPbIH LblFapagbl.

3. OnekTpnik Kypanabl naiaanaxFaH kesae, 6ananap
XoHe Gerae agampaap anwak xypyi kepek. backa Hapcere
anaHaacaHpi3, kypanfa ve 6ona anman KanyblHbl3 MyMKiH.

AnekTpnik Kayincisaik

1. OnekTpnik KypanablH awacbl po3eTKkara colikec
Kenyi kepek. AllaHbl eww6Gip xaraaiaa e3repTnexis.
ApanTep awanapbliH xepre TyWbIKTanfaH anekTpnik
KypanaapmeH nanaanaH6anbI3. ©3repTinmereH
alanap MeH Calkec KeneTiH po3eTkanap anekTp
TOTbIHbIH COFY KayniH asanTagbl.

2. Tyriktep, paguatopnap, Xbiny 6atapesinapbl xaHe
TOHA3bITKbIWTAP CUAKTbI XXepre TyMbIKTanfaH
GyMbiMaapAabl ycTamaHbi3. Erep aeHeHi3 xepre
TyMblkTanaTteiH 6onca, Tok CoFy kayni xorapbl 6onagpl.

3. dnekTpnik Kypanaapabl XaHObIpAbIH acTbIHA
HeMmece binFanabl Xepnepre KoMMaHbi3. JneKkTpnik
Kyparfa cy KipeTiH bonca, Tok Cofy kayni apTagbl.

4. KyaT cbiMbIH MYKMAT NaiAanaHbliHbI3. dNeKTpnik
Kypanabl Tacy, TapTy Hemece KyaT Ke3iHeH
axXbIpaTy YWiH KyaT CbIMbIH NanaanaHyfa
6onmainabl. KyaT cbiMbIHa bICTbIK 3aT, MaW,
OTKip XXMeK HeMece Ko3FanMarbl 6enwekrep
TUMeyi kepek. 3akbiMaanfaH Hemece opanfaH KyaT
CbIMAapbl TOK COFY KayniH apTTeipagbl.

5.  OnekTpnik Kypanabl cbipTTa NanaanaHfaHaa,
CbIpTTa KonAaHyfa Xapamabl Y3apTKbILWTbI
KonAaHbIHbI3. CbipTTa KonaaHyra xapamabl
LWHYPAbI NanaanaHy ToK COFy kayniH azantagbl.

6. Erep anekTpnik Kypangbl binFanabl xepae
nanpanaHy kepek 6ornca, KOpFaHbICTbIK
axblpaTy KypbinfbicbiH (RCD) naaanaHbIHbI3.
KopfaHbICTbIK aXbIpaTy KypbIIFbICbIH NaganaHy
TOK COFY KayniH asantagbl.

7.  OnekTp KyaTbiH apaanbiMm 30 MA Hemece oaaH
KeM HoMuHanabl auddepeHumanabl Torbi 6ap
KOPFaHbICTbIK aXblpaTy Kypbinfbicbl (RCD)
apKbinbl NanpganaHy ycbiHbiNnaabl.

8.  JnekTpnik Kypanaap aneKTpMarHuTTik epictep
whbiFapagbl, ONn nanaanaHylubliFa KayinTi
eMec. [lereHMeH 3MeKkTpoKkapauoCTUMYNSITOP
X8He CofFaH ykcac backa MeamumHanbIk
KypbINFbiNapablH nanaanaHyLwbinapbl 3NekTprik
Kypanap! nanganaHbac 6ypbiH, eHAipyLwiMeH
XaHe/HeMece fipirepMeH KeHeCyi kepek.

. Kyart awachbIH cy KonbiHbI36€H yCTaMaHbI3.

10. Erep cbiMbI 3aKkbiMAaanfaH 6onca, kayinTeH
cakTaHy YLWiH OHbl OHAIpYLUire HeMece OHbIH
areHTiHe anapbin aybICTbIPbIHbI3.

Xeke Kayincisaik

1.  OneKkTpnik Kypanabl NnanpganaHfaH kesge,
»Kacan XaTKaH XXYMbICbIHbI3fa KbIpafFbinbIk
TaHbITbIN, MYKUAT GonbiHbI3. LLlapwaraHaa
HeMece ecipTKi, ankoronb HeMece Aapi-
A9PMEKTIH acepiHae GonfaH ke3ae aNeKkTpnik
Kypanabl nanganaH6anbI3. OnekTpnik Kypanab
nanganaHy KesiHae Can faHa aHCbI3AblK TaHbITY
ayblp XapakaTka akenyi MyMKiH.

2. Xeke KopfaHbIC KypanaapbiH NaiaanaHbIHbI3.
MiHaeTTi TypAe KopFaHbIC Ke3inaipiriH TaFbIHbI3.
LLlaHHaH KopFanTbIH Macka, CblpFaHaManTbiH
KOPFaHbIC asik KMiMi, kacka Hemece Kynakkan CUsKTbI
KOpFaHbIC xabablKTapblH TUICTi XaFaanapaa
KOMAaHy xapakaTTaHyabl asantagbl.

3. Kespencok icke KocyAbIH anablH anbiHbI3.
Kypanabl KyaT ke3iHe xaHe/Hemece
aKKyMynaTop 6rnorbiHa Kocnac 6ypbiH, OHbl
»XWHan Hemece TacbiMangamac 6ypbiH,
aybICTbIPbIN-KOCKbILW OLWipyni Kyinae ekeHiHe
KO3 XeTKi3iHi3. Caycak anekTpnik kypangbiH,
aybICTbIPbIN-KOCKbILLbIHAA TYPFaH Ke3fe OHbl
TacbiMangay Hemece aybICTbIpPbIN-KOCKbILLbI
KOCYIbl ANeKTPNiK Kypanabl KyaT Ke3iHe Kocy
)asaTanblM OKuFara aKen CoFybl MYMKiH.

4.  JnekTpnik Kypanabl kocnac 6ypbiH, peTTeriw
Hemece COMbIHAbI BypalTbIH KiNTTepai anbin
TacTaHbI3. ONeKTpnik KypanablH anHanmansl
GeniriHae peTTerilw Hemece COMbIHAbI BypanTbIH
KinT 6ekiTyni kanca, xapakaTTaybl MyMKiH.

5.  TbIM apThIK KyLU canMaHbi3. 9paanbimM
TYPakKTbl XXaHe Tene-TeHAik CaKTanTbIH Kynae
G6onbIHbI3. byn kyTNereH xxargaga anekTprik
Kypanapl xakcbl 6ackapyra MyMkiHaik 6epeai.

6. XyMbicka cau KuiHiHi3. Boc knim kumeHi3
XoHe alleken TaknaHbI3. LLlalwbIHbI3AbI XaHe
KMiMiHi3Aai ko3Franmanbl 6enwekTepAeH anwak
ycTaHbI3. boc kuimv, awwekeinep Hemece y3biH LwaLl
Ko3Fanmanbl 6eniekTepre iniHin kanybl MyMKiH.

7.  LlaH TYTYy XaHe XWUHay KypbINfbinapbl
KamTamachbI3 eTinireH 6onca, onapabiH
KOCYIbl eKeHAIriHe XaHe AYPbIC KonAaHbInbIn
XaTKaHbIHa Ke3 XeTKi3iHi3. LaH xuHay
KYPbINFLICLIH NaganaHy waHMeH 6annaHbICTbl
KayinTi a3anTybl MYMKiH.
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8. Kypanabl xui naaanaHy HaTuxeciHge
BocaHcbIn, Kayincisaik karmpanapbiH eneycis
KanabipMmaHbi3. CanfbIpTThiK TaHbITY 6ip Me3eTTe
aybIp )kapakaTka aken COKTbIPYbl MYMKiH.

9.  OnekTpnik Kypanabl naiaanaHFaH kesge
Ke3iHi3ai )xapakaTTan anmay yiiH MiHAETTi Typae
KOpFaHbIC KO3inAipiriH TaFbiHbI3. KopFaHbiC
ke3ingipikrepi AKLL-ta ANSI Z87.1, Eyponaga EN
166 Hemece ABcTpanusgal/XXana 3enangusana AS/
NZS 1336 kayincizgik ctaHgapTTapbIMeH caikec
kenyi kepek. ABcTpanusgal’)Kava 3enanausaga
GeTiHi3ai KopFay YLiH KOpFaHbIC MacKacbiH K10
3aH Herisinpe Tanan etinepi.

Kypan narganaHylibinapbl MeH XXyMbIC
anMarbIHAaFbl 6acka Aa TynFanapably
TuicTi Kayinci3aik KopFaHbIC XababIKTapbIH
naaanaHyblH KAMTaMachbI3 eTy XXYMbIC
6epyLiHiH xayankepuiniringe.

OnekTpnik KypanAabl NanpganaHy XxaHe KyTim xacay

1. OnekTpniK Kypanfa apTbiK Kyl TyCipMeHi3.
OpbiHAanaTbiH XYMbICKa COAKeC KeneTiH
ANEeKTPNiK Kypanabl nanganaHbiHbI3. [ypbic
TaHAanFaH anekTpnik Kypan e3iHe XyKTenreH
JKYMBbICTbI XXaKCbl )XaHe Kayincia ictenai.

2. AybICTbIPbIN-KOCKbILbI aKayrbl 3MeKTpnik
Kypanabl nanfaanaH6aHbI3. AybICTbIpbIN-
KOCKbILLIbI @kayrbl K3 KeNnreH anekTprik kyparn
Kayin keHAipeai )keHe OHbI XXeHaey Kepek.

3. Ke3s kenreH peTTeynep xacamac 6ypbiH, Kepek-
XapakTapAbl aybICTbIpMac GypbIH Hemece NeKTPRik
Kypangapabl y3aK yakbITka cakramac 6ypbiH,
alaHbl KyaT Ke3iHeH aXbIpaTbiHbI3 XaHe/Hemece
aKKymynsTop 6norbl 6ap 6onca, oHbl WhiFapbIn
anbIHbI3. OcbiHAal anablH any wapanapbl SNeKTpAik
KypanabIH Kesfeicok icke Kochlny kayniH asantagpl.

4. JnekTpnik Kypanaapabl 6ananapabiH Konbi
XeTNeuTiH XXepae caKTaHbI3, COHbIMEH KaTap
3NeKTPNiK KypanMeH XyMbIC icTel anManTbIH
)XaHe oCbl HYCKaynapAbl OKbIMaFaH Tynfanapfa
Kypanabl nanfanaHyfa pyKkcart eTneHis.
ApHalibl OKbITYAaH eTnereH nanganaHylubinap
YLUiH aneKTpnik Kypan kayin TeHaipeai.

5. 3nekTp KypanaapbiHa XaHe Kepek-kapakTapra
TeXHUKanbIK KbiI3MeT kepceTiHi3. Kosranmanbi
6enwekTepaiH aybITKybl XaHe opanybl, 3akbIMAanfaH
GenwekTep XaHe 3NeKTPINiK KypanabiH XYMbICbIHA
Kepi acep eTeTiH 6acka xaraannapabiH 6ap-KofbiH
TeKcepiHi3. 3aKbIMbl 6onca, anekTpnik Kypangb!
XeHpereH coH Gipak naipaanaHbiHbI3. XKasaTtaibim
oKuranappblH kebi anekTpnik Kypanaapra Aypbc
TeXHWKanblK KbI3MET kepceTinmey cebebiHeH Gonaapl.

6. Kecy Kypangapbl eTKip XaHe Ta3a 60nybl Kepek.
Keckilw xuvekTepi eTkip kecy KypanaapblH AypbiC
naviganaHcaHbi3, onap Typbin Kanmarnapl xKeHe con
cebenTi onapapl 6ackapy Aa oHamnblpak eTeai.

7.  OneKkTpnik Kypangbl, KepeKk-KapaKkTapabl )XaHe
KOHAbIpManapabl, T.6. XXyMbIC XaFraalbl MeH
opblHAANaTbIH XYMbICTbI €CKepe OTbIpbIn,
ocbl Hyckaynapfa caikec naWaanaHbliHbI3.
OnekTpnik Kypanabl 6acka MakcaTTa nanganaHfaH
Xafganaa, kayinTi xxargav TyblHAaybl MYMKIH.

8. TyTKanapAblH XaHe XYMbIC OpbIHAANaTbIH
6eTTepAiH Kypfak, Ta3a XaHe Maunbl
6onmaybIH KamMTaMachbI3 eTiHi3. TyTkanap xaHe
KONMMeEH yCTanTbiH 6eTTep Taitrak 6onca, kytnereH
araan opblH anFaHaa, kypanasl nanganaHy xeHe
ofaH ue 6ony MyMkiH 6onmanabl.

9.  OnekTpnik Kypanabl nanfanaHfaH kesge,
iWwiHe TapTbINy MaTapaH XacanfaH KOpFaHbIC
KonrabbIH KUMeHi3. MaTagaH xacanfaH
KOpPFaHbIC KonFanTapbl Ko3fanmarns! 6enwekrepre
iniHin kanca, xapakaTtTaybl MyMKiH.

Kbi3meT kepceTty

1. OnekTpnik Kypanfa KbI3MeT kepceTyAi Tek kaa
XeHaey 6oMbiHWa GinikTi amaH TUicTi Kocankbl
6enwekTepai NanaanaHbIn Xy3ere acbipybl
KaxkeT. byn anekTpnik kypanaplH KayincisgiriH
KamTamacsbl3 eTeqi.

2. Kepek-xapakTapabl Mainay xaHe aybICTbIpy
HYCKayblH OpPbIHAAHbI3.

Coknanbl COMbIH OypaFbILWTbIH

Kayinci3gik eckeptynepi

1. XyMblc icTen xaTkaHAa, GEKITKilL XacbIpbIH CbIMFa
HeMmece 63 WHypPbIHa THIN KeTyi MyMKiH 6onca, anekTpnik
Kypanabl oKlaynaHfaH apHaiibl KbICKbILUTapMeH
YCTaHbI3. BekiTkill kepHeyni CbIMFa THiN KeTce, aNeKTPAik
KypangblH aLblk MeTann GerekTepiHae kepHey naiga
60onagbl, HOTUXECIHAE onepaTopabl TOK COFybl MYMKIH.

2. KopfaHbIC KynakkabbIH KUiHi3.

3. OpHaTty angblHAa coknanbl 6acTUeKTiH,
TO3FaHbIH, XXapbINFaHbIH Hemece
3aKbIMAanfaHbliH MYKUAT TEKCEPIHi3.

4.  Kypanabl MbIKTan ycTaHbi3.

5. KonbiHbi3abl aiHanmanbi 6enwekrepaeH
aynak ycTaHbI3.

6. OppaibIM TypaKTbl XXepae TypFaHbIHbI3Fa Ke3
XKETKI3iHi3.

Kypanabi 6uikTikTe nainaanaHfaH kesae, TOMeHri
XakTa agamaapAbliH KOKTbIFbIH TEKCEPiHi3.

7.  Dypbic 6ekiTy MOMEHTI 60NTTbIH enweMi MeH
TypiHe 6ainaHbICTbI TyprieHyi MyMKiH. AHany
MOMEHTIH COMbIHAbI OYpaiTbIH KiNTNeH TeKCepiHi3.

OCbl H¥CKAYIAPObI CAKTAHbI3.

AECKEPTY: Byn eHimai o6aeH naiiaanaxbin
yWpeHreH (KkanTa-kaiTa naganaHfFaHHbIH
HaTUXeciHAe) 6oncaHbI3 Aa XKaHe cidre KonancbI3ablk
TyAblpca Aa, ocbl OHIMAI KonaaHy Ke3iHae kayincisaik
TeXHUKachl epexenepiH kaTaH Typae cakTay KaxerT.

Ocbl nanpanaHy XxeHiHAeri HyckaynbiKra
KenTipinreH kayincisagik epexenepid J¥PbIC
NAWOANAHBAY Hemece opbliHAamay aybIp
XapakaTTapfa aKen COKTbIPYbl MYMKiH.
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OYHKUMOHANAbIK

CUNATTAMACHDI

A CAK BOJIbIHbI3:

. KypangabiH )KyMbICbIH peTTeMeC XaHe
Tekcepmec BypbiH, apAanbiM KypanabiH eLwuipyni
eKeHfiriHe XoHe axblpaTbiNfaHablfbiHA KO3
XKETKI3iHi3.

AybICTbIPbIN-KOCKbIL 9PEKETi

» CypeTt1: 1. AybICTbIPbIN-KOCKbILL LLYPINneci

A CAK BOJIbIHbI3:

. Kypangabl kocnac 6ypbiH, 8pAaibiM aybiCTbIpbin-
KOCKBILL LUYPINMeCiHiH AypbIC XyMbIC icTen
TypFaHblHa xaHe b6ocatbinFaH kesge "OLWIPYNI"
KyviHe kahTapblnaTbiHbiHA apKalLaH ke3
XKETKI3in TYPbIHbI3.

. AViHany 6afbITbIH Kypan TomMbIFbIMEH
TOKTaraHHaH KeliH faHa aybICTbIpbIHbI3. Kypan
TOKTamac OypbIH ©3repTy OHbIH 3aKbiMAanybiHa
oaKenyi MyMKiH.

Kypan kepi kaTapbinbin, caraT TiniMeH Hemece caraT
TiniHe kapcbl 6afbiTTa anHanaabl. Kypanapl icke kocy
YLUiH, aybICTbIPbIN-KOCKbILL TPUITEPIHIH TeMeHTri 6eniriH
(A) cafaT TinimeH Hemece ycTiHri 6eniriH (B) caraTt
TiniHe kapcbl TapTbiHbI3. TOKTATY YLUIH aybICThIPbIN-
KOCKbILLI LLYPINneciH xibepiHia.

K¥PACTbIPY

A\CAK BOJIbIHbI3:

. KyparnmeH xymbic ictemec BypbliH, apaanbim
KypangblH eLwipyni ekeHAiriHe xaHe
axblpaTblNFaHabIFbIHA KO3 XETKI3iHi3.

Bynipnik TYTKbILWTLI OpHATY

(kemekwWwi TyTKa)

» CypeT2: 1. Byiipnik TyTKbIW 2. OMbIK

Banfa kopnycbliHAarbl OMblkka Gyipnik TYTKbILTHI
BekiTin, )akcbinan 6ekemaeHis.

Bynipnik TyTkaHbl OpHaTyFa apHanfaH orblkTap eki
opblHAa opHanackaH. XXyMbICbiHbI3Fa Calikec AypbIC
OpbIHFa OPHATbIHBI3.

Aypbic 6acTuekTi TaHaay

BonTTrap MeH comblHAap YLUiH apAanbiM Cankec
enwempaeri 6acTuekTi nangananblHpl3. BacTuekTiH
aypbIc emec enweMi 6ekiTy MOMEHTIHIH akaybl MeH
anci3 bekiTinyiHe akenin, 6oNT HeMece COMbIHABI
3aKbiMaanabl.

BacTtuekTi opHaTy Hemece any

A\ CAK BOJIbIHbI3:

. BacTuekTbl opHaTy Hemece anbin Tacray
angblHAa KypangblH eLwipinreHiHe xxoHe KyaTTaH
aXblpaTblFaHbIHA KO3 XeTKI3iHi3.

» Cypet3: 1. Bbactuek 2. BypaHaa keckiw

O niwiHAi cakuHa MeH icTiri )oK
b6acTuek yLwiH

BacTtuekTi opHaTy YLUiH OHbl OPHbIHA TYCKEHLUE
KypanabiH 6ypaHaa KeckilliHe canbiHbI3.
BacTuexTi any yLiH OHbl TApTbIN LbIFAPbIHbI3.

O niwiHAi caknHa MeH icTiri 6ap
6acTuek ywiH

O nilwiHAi cakuHaHbl 6acTUEKTEr OMbIKTaH XbIKbITHIHbI3 XaHE iCTIKT
BacTuekTeH anbiHpI3. bacTuekTeri caHbinay GypaHaa keckiwTeri
BacTuekneH TypanaHFraHLua kypanablH 6ypanaa keckiline 6acTuekTi
BexiTiHia. BacTek neH GypaHaa keckiluTeri caHpinay apkbimbl iCTiKTi
canbiHpl3. CoiaH kewtiH icTikTi GekiTy yLLiH GacTuek ofibiFbiHAaFbl O
niliHaj cakuHaHbl 6acTankbl KyliHe KaiTapbiHbI3. BacTuekTi any
VLLIH OpHaTY NpoLelypackiH KEPICHLLE OpbIHAAHbI3.

» Cypet4: 1. O niwiHai cakuHa 2. IcTik

NANOANAHY

[ypbic 6ekiTy MOMeHTI 6oNT TypiHe HeMece enLemiHe,
GekiTinyi kepek eHaey benieriHiy MaTepuansiHa T.6.
6anaHbICTbl p Typni 6onybl MyMKiH. BekiTy MOMeHTi MeH
GekKiTy yakbITbl apacblHAaFbl KaTbiHAC CypeTTe KepCeTinreH.

BepikTiri >xofapbl 6onT
Nem
1000
M24
00 C M24
T M22
(]
5
S 600 F M22
>
E
X
8
400 [
200
| | | | |
0 1 2 3 4 5
BekiTy yakbiThl (C)
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Kypangbl 6epik ycTtan, 6actuekTi 6onTka Hemece
COMbIHFa OpHanacTbIpbiHbI3. Kypanabl Kockin, Aypbic
BekKiTy yakbITbl YLLiH BEKiTiHi3.

ECKEPTIE:

. Kypangbl 6onT Hemece combliHFa Typa
GarbITTanfaH Kynge ycTaHpi3.

. BekiTy MOMEHTIHIH LWwamagaH Teic 6onybl 6onT/
COMbIH Hemece bacTnekke 3akblM KenTipyi
MYMKiH. XKymbIcTbl 6acTamac 6ypbiH, 6onT
Hemece COMbIHHbIH AYPbIC BeKiTY yakbITbIH

aHblKTay YLUiH apAanbiM CbiHaK XYPrisiHi3.

BekiTy MOMeHTI TemeHAaerinepai koca anfaHaa,
KenTereH haktopnapra 6annaHbicTbl. BekiTkeHHeH
KEeNiH anHany MOMEHTIH COMbIHAbI BypanTbIH KiNnTneH
TEKCEepiHi3.
1. KepHey
KepHey Tycimi 6ekiTy MOMEHTiHIH TomeHaeyiHe
ceben bonaabl.
2. bactnek

. Onwemi gypbic emec 6acTekTi nanganaHy
6ekiTy MOMEeHTiHiH a3atobliHa akenesi.

. TosraH 6acTuek (anTbl Kbipnbl Hemece
TiIKTOPTOYPbILTHI YLILIHBIH TO3Ybl) BekiTy
MOMEHTIHIH a3atoblHa aKkeneai.

3. bBont

. AViHany MOMEeHTIHiIH KO3 PULMEHTI MeH
6onT TYpi Bipaen GonFaHbiMeH, Aypbic GekiTy
MOMEHTiI GONTThIH AMaMeTpiHe BainaHbICTbI
ap Typni 6onagsbl.

. BonT gnametpnepi 6ipaer 6onFaHHbIH
e3iHae Aypbic 6ekiTy MOMEHTI anHany
MOMEHTiHiH, KO3 dunumeHTi, 6onT Typi XaHe
60nT y3blHAbIFbIHA BainaHbICTbl 8p Typni
6onagpl.

4. ©wmbeban Tonca Hemece y3apTy CbIpbIfbiH
navganaHy coknanbl COMbIH ByparbIlUTbIH 6ekiTy
KYLLiH a3aiTagbl. ¥3aK yakblT apanbifbiHaa bekity
apKbinbl PETTEHI3.

5. Kypanapl yctay Tacini Hemece 6ekiTiny kepek
Ko3Fanmarsl Kyiaeri matepvan anHany
MOMEHTIHe acep eTefi.

TEXHUKAINBbIK KbISBMET

KOPCETY

A CAK BOJIbIHbI3:

. Tekcepy Hemece TexHUKarnblk KbI3MeT kepceTy
XKYMbICTapbIH Xypriséec 6ypbiH, apaanbim
KypanablH eLwipyni ekeHairiHe xaHe TOKTaH
axblpaTblnfaHblHA KO3 XETKi3iHi3.

. YKaHnapmaigbl, 6EH3VHAI, CYNbINTKbILITHI,
CNUPTTi HEMece COoFaH yKcac 3aTTapabl
ellkalaH nanganaH6arbli3. CoHbIH
HaTWXeciHae TyccisaeHy, byniHy Hemece

XapblkTap nanga 6omnybl MyMKiH.

FpachuTTi KbiNwWakKrapAbl aybICTbIPY

» Cypet5: 1. llekTey Genrici

IpaduTTi KbiNakTapAbl XKyreni TYypAe anbin, Tekcepin
TypbIHbI3. Onapabl WwekTey benriciHe AewiH To3FaH
KesiHAe aybICTbIpbIHbI3. [PaduTTi Kbinwakrapabl Tasa
XaHe ycTafbILTapaa CbipfbITy YLLiH 60C ycTaHbI3. Eki
rpacuTTi KbiNwakTbl 6ip yakbiTTa aybICTbIpy KaxeT. Tek
Gipaev rpaduTTi KblWakKTapabl NanganaHbiHbI3.
KopfaybILWThbl anbin TacTanbl3. Kbinwak ycrarbiL
Kannakwanapabl anbin Tacray yiiH 6ypama wwereHi
OyparbIlWThl NanganaHbiHbl3. TosFaH rpaduTTi
KblLaKTapAbl anbim, )xaHanapblH CanblHbI3 XXaHe
KblnLuaK ycTaFbll Kannaklanapabl 6ekiTiHia.

» CypeT6: 1. Kopray Kypanbl

» Cypet7: 1. Kpinwak ycTafbiLL kannakLachl
2. bypama wwereHi 6yparfbiLu

OHiMHiH KAYINCI3AIN men CEHIMAINITH
KamTamMachbI3 eTy YLiH )eHAaey, ke3 kenreH 6acka
TEXHUKanbIK KbI3MET KepCeTy HemMece peTTey
XyMbICTapbl apaanbim Makita kocankel 6enwekTepiH
nanganaHy apkpinbl Makita KoMnNaHUACbIHbIH ©KINeTTi
KbI3MET KepceTy opTanbIkTapbl TapanbiHaH OpbIHAANYbI
Kepek.

KOCbIMLLUA

KEPEK-XXAPAKTAP

A CAK BOJIbIHbI3:

. Byn kepek-xapakTap MeH KoHAblpManapzb! ocbl
HyckaynblkTa kepceTinreH Makita kypanbimeH
Gipre naiganaHFaH gypbic. backa kepek-
XapakTap MeH KoHAblpManapabl naiganaHy
afamaapAblH xapakaTTaHybiHa aKesyi MyMKiH.
Kepek-xapakTbl Hemece KOHABIPMaHb! TEeK
MakcaTblHa Calkec navganaHbiHbI3.

Ocbl Kepek-xapakTap Typarnbl KOCbIMLIA MafiMeT any
YLUIH KeMek KaxeT 6ornca, xeprinikTi Makita kbiameT
KepceTy opTarnbifbliHa XabapnacbiHpI3.

. ¥3apTy CbIpbifbl

. Bynipnik TyTKbILL

. Bactunek

. lMnactukanelk TaceiMangay Kemnci

ECKEPTNE:

. Tisimaeri kenbip anemeHTTep cTaHAAPTTbI
Kepek-)apakTap peTiHae KypanablH,
kanTamacbiHaa 6onybl MymkiH. Onap enre
6annaHbICTbl pTYPNi 60MNybl MYMKIH.
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